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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Holtzman in 
view of Suzuki and Siala. 

Regarding claim 1 Holtzman teaches a piece of radio base station apparatus (see col. 4, 
lines 25-30). Holtzman teaches an interference canceller which has a plurality of sets of a 
processing unit (see col. 5, lines 33-39, col. 6, lines 31-33, and Fig. 3). Holtzman teaches 
despreading a signal for a channel (see col. 6, lines 34-38). Holtzman teaches spreading 
modulation of which is performed with the spreading code at the side of a communication 
terminal (see col. 8, lines 35-40). Holtzman teaches generating a replica signal according to 
ranking results (see col. 8, lines 52-60 and col. 9, lines 31-35). Holtzman teaches cancellation of 
replica signal generated in the processing unit from input signals into the processing unit (see 
col. 9, lines 35-39). Holtzman teaches replica signals that are generated and cancelled from the 
input signals at the same time (see col. 9, lines 3 1-40). Holtzman does not specifically teach 
despreading signals for each channel of a plurality of channels with a spreading code, calculation 
of the likelihood's of symbols which are obtained by use of despreading signals for each channel, 
or ranking according to the likelihood of each symbol. Suzuki teaches despreading signals for 
each channel of a plurality of channels with a spreading code (see abstract and col. 2, lines 5-14). 
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Siala teaches calculation of the probabilities of symbols which are obtained by use of 
unspreading signals for each channel (see col. 5, lines 56-60). Siala teaches ranking according to 
the likelihood of each symbol (see col. 5, lines 50-55). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to make the device adapt to include 
despreading signals for each channel of a plurality of channels with a spreading code, calculation 
of the likelihood's of symbols which are obtained by use of despreading signals for each channel, 
and ranking according to the likelihood of each symbol because this would allow for improved 
multi-stage interference cancellation in wireless communication systems. 

Regarding claim 2 Holtzman teaches a piece of radio base station apparatus (see col. 4, 
lines 25-30). Holtzman teaches an interference canceller which has one or more subsets (see col. 
5, lines 33-39, col. 6, lines 31-33, and Fig. 3). Holtzman teaches despreading a signal for a 
channel (see col. 6, lines 34-38). Holtzman teaches spreading modulation of which is performed 
with the spreading code at the side of a communication terminal (see col. 8, lines 35-40). 
Holtzman teaches generating a replica signal according to ranking results (see col. 8, lines 52-60 
and col. 9, lines 31-35). Holtzman does not specifically teach each interference subset 
independently from each other performs ranking processing and generation of replica signals, 
despreading signals for each channel of a plurality of channels with a spreading code, calculation 
of the likelihood's of symbols which are obtained by use of despreading signals for each channel, 
or ranking according to the likelihood of each symbol. Suzuki teaches each interference subset 
independently from each other, performs ranking processing and generation of replica signals 
(see col. 2, lines 51-55 and 3, lines 3-9). Suzuki teaches despreading signals for each channel of 
a plurality of channels with a spreading code (see abstract and col. 2, lines 5-14). Siala teaches 
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calculation of the probabilities of symbols which are obtained by use of unspreading signals for 
each channel (see col. 5, lines 56-60). Siala teaches ranking according to the likelihood of each 
symbol (see col. 5, lines 50-55). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to make the device adapt to include each interference subset 
independently from each other performs ranking processing and generation of replica signals, 
despreading signals for each channel of a plurality of channels with a spreading code, calculation 
of the likelihood's of symbols which are obtained by use of despreading signals for each channel, 
and ranking according to the likelihood of each symbol because this would allow for improved 
multi-stage interference cancellation in wireless communication systems. 

Regarding claim 3 Holtzman, Suzuki and Siala teaches a device as recited in claim 2 
except for a channel allocation control based on information reported from each subset so that 
the relations between the ranking order and likelihood are almost uniform among subsets. 
Suzuki does teach channel assignment based on information reported from each subset so that 
the relations between the ranking orders are almost uniform (see col. 4, lines 7-12 & 32-36). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
make the device adapt to include a channel allocation control based on information reported from 
each subset so that the relations between the ranking order and likelihood are almost uniform 
among subsets because this would allow for reduced multiple access interference in wireless 
communication systems. 

Regarding claim 4 Holtzman teaches a piece of radio base station apparatus (see col. 4, 
lines 25-30). Holtzman teaches an interference canceller which has one or more subsets (see col. 
5, lines 33-39, col. 6, lines 31-33, and Fig. 3). Holtzman teaches despreading a signal for a 
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channel (see col. 6, lines 34-38). Holtzman teaches spreading modulation of which is performed 
with the spreading code at the side of a communication terminal (see col. 8, lines 35-40). 
Holtzman teaches generating a replica signal according to class decision results (see col. 8 5 lines 
52-60 and col. 9, lines 31-35). Holtzman does not specifically teach each interference subset 
independently from each other performs class decision processing and generation of replica 
signals, despreading signals for each channel of a plurality of channels with a spreading code, 
calculation of the likelihood's of symbols which are obtained by use of despreading signals for 
each channel, or decision of the presence of replica signals by comparison between likelihood of 
each symbol and a threshold value. Suzuki teaches each interference subset independently from 
each other, performs ranking processing and generation of replica signals (see col. 2, lines 51-55 
and 3, lines 3-9). Suzuki teaches despreading signals for each channel of a plurality of channels 
with a spreading code (see abstract and col. 2, lines 5-14). Suzuki teaches channel estimation 
using a threshold decision on combined data (see col. 2, lines 57-61). Siala teaches calculation 
of the probabilities of symbols which are obtained by use of unspreading signals for each 
channel (see col. 5, lines 56-60). Siala teaches ranking according to the likelihood of each 
symbol (see col. 5, lines 50-55). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to make the device adapt to include each interference subset 
independently from each other performs class decision processing and generation of replica 
signals, despreading signals for each channel of a plurality of channels with a spreading code, 
calculation of the likelihood's of symbols which are obtained by use of despreading signals for 
each channel, or decision of the presence of replica signals by comparison between likelihood of 
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each symbol and a threshold value because this would allow for improved multi-stage 
interference cancellation in wireless communication systems. 

Regarding claim 5 Holtzman teaches a device as recited in claim 4 except for controlling 
threshold values based on information on the current slot or information on slots just before the 
current slot (see col. 7, lines 27-34). 

Regarding claim 6 Holtzman teaches a piece of communication terminal apparatus 
performing radio communication with a piece of radio base station apparatus (see col. 4, lines 
25-30). Holtzman teaches an interference canceller which has a plurality of sets of a processing 
unit (see col. 5, lines 33-39, col. 6, lines 31-33, and Fig. 3). Holtzman teaches despreading a 
signal for a channel (see col. 6, lines 34-38). Holtzman teaches spreading modulation of which 
is performed with the spreading code at the side of a communication terminal (see col. 8, lines 
35-40). Holtzman teaches generating a replica signal according to ranking results (see col. 8, 
lines 52-60 and col. 9, lines 31-35). Holtzman teaches cancellation of replica signal generated in 
the processing unit from input signals at the same time by processing unit and a subtraction 
section (see col. 9, lines 35-39). Holtzman teaches replica signals that are generated and 
cancelled from the input signals at the same time (see col. 9, lines 31-40). Holtzman does not 
specifically teach despreading signals for each channel of a plurality of channels with a 
spreading code, calculation of the likelihood's of symbols which are obtained by use of 
despreading signals for each channel, or ranking according to the likelihood of each symbol. 
Suzuki teaches despreading signals for each channel of a plurality of channels with a spreading 
code (see abstract and col. 2, lines 5-14). Siala teaches calculation of the probabilities of 
symbols which are obtained by use of unspreading signals for each channel (see col. 5, lines 56- 
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60). Siala teaches ranking according to the likelihood of each symbol (see col. 5, lines 50-55). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
make the device adapt to include despreading signals for each channel of a plurality of channels 
with a spreading code, calculation of the likelihood's of symbols which are obtained by use of 
despreading signals for each channel, and ranking according to the likelihood of each symbol 
because this would allow for improved multi-stage interference cancellation in wireless 
communication systems. 

Regarding claim 7 Holtzman teaches a radio communication method (see col. 4, lines 25- 
30). Holtzman teaches despreading a signal for a channel (see col. 6, lines 34-38). Holtzman 
teaches spreading modulation of which is performed with the spreading code at the side of a 
communication terminal (see col. 8, lines 35-40). Holtzman teaches generating a replica signal 
according to ranking results (see col. 8, lines 52-60 and col. 9, lines 31-35). Holtzman does not 
specifically teach each interference subset independently from each other performs ranking 
processing and generation of replica signals, despreading signals for each channel of a plurality 
of channels with a spreading code, calculation of the likelihood's of symbols which are obtained 
by use of despreading signals for each channel, or ranking according to the likelihood of each 
symbol. Suzuki teaches each interference subset independently from each other, performs 
ranking processing and generation of replica signals (see col. 2, lines 51-55 and 3, lines 3-9). 
Suzuki teaches despreading signals for each channel of a plurality of channels with a spreading 
code (see abstract and col. 2, lines 5-14). Siala teaches calculation of the probabilities of 
symbols which are obtained by use of unspreading signals for each channel (see col. 5, lines 56- 
60). Siala teaches ranking according to the likelihood of each symbol (see col. 5, lines 50-55). It 
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would have been obvious to one of ordinary skill in the art at the time the invention was made to 
make the device adapt to include each interference subset independently from each other 
performs ranking processing and generation of replica signals, despreading signals for each 
channel of a plurality of channels with a spreading code, calculation of the likelihood's of 
symbols which are obtained by use of despreading signals for each channel, and ranking 
according to the likelihood of each symbol because this would allow for improved multi-stage 
interference cancellation in wireless communication systems. 

Regarding claim 8 Holtzman teaches a radio communication method (see col. 4, lines 25- 
30). Holtzman teaches despreading a signal for a channel (see col. 6, lines 34-38). Holtzman 
teaches spreading modulation of which is performed with the spreading code at the side of a 
communication terminal (see col. 8, lines 35-40). Holtzman teaches generating a replica signal 
according to class decision results performed by every subset (see col. 8, lines 52-60 and col. 9, 
lines 31-35). Holtzman does not specifically teach each interference subset independently from 
each other, performs class decision processing and generation of replica signals, despreading 
signals for each channel of a plurality of channels with a spreading code, calculation of the 
likelihood's of symbols which are obtained by use of despreading signals for each channel, or 
decision of the presence of replica signals by comparison between likelihood of each symbol and 
a threshold value. Suzuki teaches each interference subset independently from each other, 
performs ranking processing and generation of replica signals (see col. 2, lines 51-55 and 3, lines 
3-9). Suzuki teaches despreading signals for each channel of a plurality of channels with a 
spreading code (see abstract and col. 2, lines 5-14). Suzuki teaches channel estimation using a 
threshold decision on combined data (see col. 2, lines 57-61). Siala teaches calculation of the 
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probabilities of symbols which are obtained by use of unspreading signals for each channel (see 
col. 5, lines 56-60). Siala teaches ranking according to the likelihood of each symbol (see col. 5, 
lines 50-55). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to make the device adapt to include each interference subset independently 
from each other performs class decision processing and generation of replica signals, 
despreading signals for each channel of a plurality of channels with a spreading code, calculation 
of the likelihood's of symbols which are obtained by use of despreading signals for each channel, 
or decision of the presence of replica signals by comparison between likelihood of each symbol 
and a threshold value because this would allow for improved multi-stage interference 
cancellation in wireless communication systems. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Toda et al. U.S Patent No. 6,192,067 discloses multistage interference cancellar. 
Suzuki et al. U.S. Patent No. 6,584,1 15 discloses a multiuser interference canceller for 
DS-CDMA system. 

Ide et al. U.S Patent No. 6,501,943 discloses an adaptive directivity transmission device 
and method. 

Suzuki et al. U.S. Patent No. 6,088,383 discloses a spread-spectrum signal demodulator. 

Fukawa U.S Patent No. 6,243,412 discloses an adaptive array transmitter receiver. 
Whinnett et al. U.S. Patent No. 5,999,826 discloses a device for transmitter path weights 
and methods thereof. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brandon J Miller whose telephone number is 703-305-4222. The 
examiner can normally be reached on Mon.-Fri. 8:00 am to 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William Trost can be reached on 703-308-53 18. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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